Male and female rats differ in brain cannabinoid CB1 receptor density and function and in behavioural traits predisposing to drug addiction: effect of ovarian hormones.
Sex-dependent differences are frequently observed in the biological and behavioural effects of substances of abuse, including cannabis. We recently demonstrated a modulating effect of sex and oestrous cycle on cannabinoid-taking and seeking behaviours. Here, we investigated the influence of sex and oestrogen in the regulation of cannabinoid CB1 receptor density and function, measured by [(3)H]CP55940 and CP55940-stimulated [(35)S]GTPγS binding autoradiography, respectively, in the prefrontal cortex (Cg1 and Cg3), caudate- putamen, nucleus accumbens, amygdala and hippocampus of male and cycling female rats, as well as ovariectomised (OVX) rats and OVX rats primed with oestradiol (10 µg/rat) (OVX+E). CB1 receptor density was significantly lower in the prefrontal cortex and amygdala of cycling females than in males and in OVX females, a difference that appeared to be oestradiol-dependent, because it was no more evident in the OVX+E group. CP55940-stimulated [(35)S]GTPγS binding was significantly higher in the Cg3 of OVX rats relative to cycling and OVX+E rats. No difference was observed in CB1 receptor density or function in any of the other brain areas analysed. Finally, sex and oestradiol were also found to affect motor activity, social behaviour and sensorimotor gating in rats tested in locomotor activity boxes, social interaction and prepulse inhibition tasks, respectively. Our findings provide biochemical evidence for sex- and hormone- dependent differences in the density and function of CB1 receptors in selected brain regions, and in behaviours associated with greater vulnerability to drug addiction, revealing a more vulnerable behavioural phenotype in female than in male rats.